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Vouchers stimulate demand for health care services by giving beneficiaries purchasing power. In turn, health facilities' claims are reimbursed for providing beneficiaries with improved quality of health care. Efficient strategies to generate demand from new, often poor, users and supply in the form of increased access and expanded scope of services would help move Uganda away from inequity and toward universal health care. A reproductive health voucher program was implemented in 20 western and southwest Ugandan districts from April 2008 to March 2012. Using three years of data, this impact evaluation study employed a quasi-experimental design to examine differences in utilization of health services among women in voucher and nonvoucher villages. Two key findings were a 16-percentage-point net increase in private facility deliveries and a decrease in home deliveries among women who had used the voucher, indicating the project likely made contributions to increase private facility births in villages with voucher clients. No statistically significant difference was seen between respondents from voucher and nonvoucher villages in the use of postnatal care services, or in attending four or more antenatal care visits. A net 33-percentage-point decrease in out-of-pocket expenditure at private facilities in villages with voucher clients was found, and a higher percentage of voucher users came from households in the two poorest quintiles. The greater uptake of facility births by respondents in voucher villages compared with controls indicates that the approach has the potential to accelerate service uptake. A scaled program could help to move the country toward universal coverage of maternal health care. 
<<A>>Introduction
The terms used to describe the combined use of vouchers and output-based contracting include output-based aid (OBA), demand-side finance, and voucher and accreditation programs (Gorter, Sandiford, Rojas, & Salvetto, 2003; Janisch & Potts, 2005; Musgrove, 2011) . OBA is a form of results-based financing, which links payments to verified delivery of specific health outputs or outcomes. Health-sector staff in traditional salaried positions may have little incentive to raise their productivity or be concerned with client perceptions of health care quality. OBA subsidies, however, create incentives to improve the efficiency of health services delivery and increase access to important health services for new users. Vouchers stimulate demand for health care services and
give the poor the purchasing power to seek care from the full range of available service providers (SPs). Voucher programs have the potential to improve health care and health outcomes at the facility level and among the general population.
Several countries have successfully employed OBA subsidies as a means to create incentives to improve the efficiency of health care provision, deliver health services to low-income populations, and increase access to important health services for new users (B. W. ; N. Bellows, 2011) . The Taiwan, China, Voucher Program was the first large-scale outputbased voucher subsidy for health care in a low-income country in the 1960s and 1970s. The program offered male and female sterilization services at government and private facilities for low-income couples and couples with two or more children (Cernada and Chow 1969) . The
Republic of Korea implemented a similar contemporary program (Ross et al. 1970) . Twenty years later, in the mid-1990s, Nicaragua implemented two voucher programs to prevent the spread of STIs among commercial sex workers and adolescents (Borghi, Gorter, Sandiford, & Segura, 2005; Meuwissen, Gorter, Kester, & Knottnerus, 2006a , 2006b Meuwissen, Gorter, & Knottnerus, 2006) . Ten years later, in the mid-2000s, the number of programs in Africa and South Asia grew, including the Gujarat SD voucher program, which subsidized access to private SPs for pregnant women living below the official poverty line (Bhat, Mavalankar, Singh, & Singh, 2009; Mavalankar et al., 2009) . It should be noted that evidence in a recent study suggests the Gujarat program did not produce noticeable population effects (Mohanan et al., 2014) . In 2006 two RHVPs were launched in East Africa, representing a significant new approach to providing pro-poor 6 health-care subsidies in the region (Abuya et al., 2012; B. Bellows, Kyobutungi, Mutua, Warren, & Ezeh, 2013; Obare, Warren, Abuya, Askew, & Bellows, 2014) .
Recently growing awareness of health inequalities has sparked increased calls for a progressive, pro-poor expansion of national health systems to move toward UHC (Gwatkin & Ergo, 2011) . Although the shape of UHC will vary between countries, the movement is defined by common objectives of incremental improvement in quality, reducing out-of-pocket expenditure at the point of care, and extending access to populations that lack it. Calls for progressive universalism argue that coverage should be extended first to those who are least likely to use services in the absence of the extension. Voucher programs are designed to offer a narrow health care package to a well-defined, disadvantaged population lacking access. In such populations, improved uptake should be observed in the local population within a relatively short time frame, depending on the nature of the service and the degree to which financial barriers constrained earlier access to care.
The goals of voucher programs are to reduce the financial barriers to accessing services for poor and underserved populations, reduce inequality in service use, improve quality of care, achieve cost-effectiveness in service delivery, and improve health outcomes (Bhatia and Gorter 2007; Cave 2001; Gorter et al. 2003) . The programs aim to achieve these goals through various mechanisms. The programs, for instance, subsidize services and put in place mechanisms for identifying beneficiaries to ensure that target populations are reached. The programs also employ explicit, performance-based contracting, which, in theory, requires SPs to meet set minimum standards of care before being accredited. It is further expected that accreditation of several SPs should stimulate competition for voucher clients with pressure to improve service quality. The programs also negotiate reimbursements to SPs to maintain costs, which, together with the set minimum standards of care, should ensure cost-effectiveness in service delivery.
This paper presents the results of a quasi-experimental evaluation of the Uganda RHVP and findings from other studies including health worker job satisfaction and trends in out-of-pocket spending on maternal health services. The paper presents outcomes in four broad categories:
knowledge, behavior (including utilization and access), quality, and out-of-pocket spending as commonly presented in the literature (Bellows, Bellows, and Warren 2011; Brody, Irige, and Bellows 2015) . A fifth category, health status, is not addressed in this study as the sample size required to detect a noticeable difference in mortality or morbidity was beyond the evaluation scope. Future studies could consider undertaking such an endpoint or present results of modeling 7 under a range of assumptions drawing from the literature linking service uptake with health outcomes (Tura, Fantahun, and Worku 2013) .
In studies of vouchers, knowledge outcomes can be measured among facility clients, SPs, and the general population. Common metrics include knowledge of disease symptoms, program characteristics (i.e., where to find a voucher or clinic location), and SP adherence to patient safety and treatment guidelines. Improvements in behaviors in the context of a health systems intervention largely encompass health-seeking behaviors. Other barriers to health care-such as distance to health facilities, poor roads, and difficulty in securing transport-are taken into account because they may keep clients from seeking care. However, if cost is the principal barrier, it follows that use of the facilities should increase with voucher distribution. If the burden of the untreated health conditions is high among the general population, it may be possible to detect a change in utilization patterns among the general population following the introduction of vouchers.
Quality is measured by improvements in facility infrastructure, in the service delivery process (i.e., how clients are medically treated), and in client satisfaction with services that also contribute to reductions in maternal and neonatal morbidity and mortality.
Cost metrics are another important area to monitor. To gain insight into whether OBA subsidies are effective in improving health care delivery and health outcomes, it is important to monitor client out-of-pocket spending, facility revenue and costs, the ratio of program subsidies to the number of clients served, and related expenses. The final area to monitor is population health.
The incidence of new cases per month or quarter in a population served by contracted facilities may be one measure of health outcomes. The odds of exposure in clinic-based cases and controls may be another approach. The change in prevalence in a difference-in-differences design may constitute yet another metric that makes it possible for administrators, funders, and other stakeholders to know whether OBA subsidies are a success. (Kanya et al. 2013 The VMA used multiple marketing campaigns to reach a large number of potential clients to increase awareness of STI symptoms, the importance of delivering at a health facility, and the voucher program itself. The strategy included extensive radio campaigns, market day visits, community film nights, and sponsored events such as local concerts. The HealthyLife and
HealthyBaby programs were branded, using colorful logos. The program further involved testing the use of mobile phone technology to communicate with the contracted health care facilities (SPs) 11 through BulkSMS, a web-based bulk text-messaging platform. The VMA used BulkSMS's service for program administration, including notifying and confirming payments with SPs, making program announcements, coordinating site visits, and confirming acceptance of contractual changes (Densmore 2012a).
SPs were reimbursed for services rendered through electronic transfer of funds to their bank accounts. This was done after the VMA had verified the submitted claims for compliance with program regulations and guidelines. The verification process went through various stages.
Initially, the VMA outsourced claims processing to a private insurer, Microcare. The database that was developed by the company was intended to flag questionable claims for manual review.
However, the system identified a very high proportion of problematic claims, which reduced the usefulness of the program because a great majority of claims required manual review. By late 2006 the regional VMA office in Mbarara had hired a medical expert to vet the claims. When the program was expanded in 2009, a new system-claims processing database management systemwas developed (Densmore 2012b (Densmore , 1833 . In addition, vetting teams carried out spot checks on samples of claims for compliance with medical and financial standards in an effort to control fraud.
In cases where fraud was evident or highly probable, the claims were rejected and the SPs were paid a fraction of the claimed amount or were suspended from the program. <<A>>Evaluation Design
12
The evaluation of the voucher program's efficacy adopted a retrospective quasi-experimental design using the second of two rounds of data collection, which included respondents drawn from a group exposed to the voucher and a comparison group. The design was informed by the fact that the intervention sites were not randomly assigned. The original 2008 design incorporated a prospective cluster randomized study that called for the systematic placement of voucher distributors-with a random start at one cluster-in half of the 22 clusters of local administrative units (parishes) to ensure an even distribution of voucher-and nonvoucher-exposed communities.
Each of the 22 clusters centered on a voucher-contracted facility. The target population, drawn from Bushenyi, Ibanda, Isingiro, Kiruhura, Kamwenge, and Mbarara districts, consisted of women who were between 15 and 49 years of age and had had a pregnancy during the previous 12 months.
Respondents were selected from 22 clusters within five to ten kilometers of contracted facilities and three kilometers from a main road. It was assumed that individuals located within those ranges Both baseline and follow-up surveys used a two-stage cluster sample design. First, geographic data obtained from the Uganda Bureau of Statistics (UBOS) were used to identify parishes within six to ten kilometers of 13 facilities that had been contracted to provide services to voucher clients and within three kilometers of a major road. Parishes were then randomly selected from among those within the stipulated distance to the facilities. In the second stage, villages were randomly selected from the sampled parishes. At baseline, 58 parishes were randomly selected for inclusion in the study. There were 231 villages within these parishes with populations ranging from 75 to 1,803 inhabitants, giving a total of 102,260 persons, according to the 2002 census. A total of 94 villages were randomly selected for inclusion in the baseline survey study.
In the follow-up survey, 75 parishes were randomly sampled, and 133 villages from these parishes were selected for inclusion in the study. Of the sampled villages, 68 had been included in <<B>>Household Surveys (Primary Data)
The target populations in both the baseline and follow-up household surveys were women aged between 15 and 49 who had experienced a pregnancy or birth during the 12 months prior to the survey as well as men of similar age group whose partner was pregnant or had given birth over the same period. Two visits were made to each village. The purpose of the first visit was to seek the cooperation of the local council chair in generating a list of households in which a pregnancy or birth had occurred in the previous 12 months and to take global positioning system (GPS)
coordinates to ensure that all the villages were within the prescribed geographical location. During the second visit, a survey was administered to all women living in those households meeting the inclusion criteria. A total of 2,266 women and 177 men participated in the baseline survey, and another 2,313 women and 582 men participated in the follow-up survey.
In both surveys, respondents provided information on household assets and amenities, utilization was determined by the difference-in-differences estimate-that is, the difference in changes over time between voucher and nonvoucher clients (Gertler et al. 2010) .
The difference-in-differences estimate was obtained both from a simple comparison of changes in proportions utilizing services as well as from an estimation of multilevel, randomintercept, logit models, due to the hierarchical nature of the data. The multilevel logit models include an interaction term between the indicator of whether a voucher or nonvoucher client gave birth and the period of occurrence (birth before or after the program started). The models controlled for maternal age at birth, education level, marital status, place and duration of residence, religious affiliation, poverty status, parity, birth order, and sex of child.
The impact of the program on out-of-pocket expenses involved a simple difference-indifferences comparison of changes in the proportions paying for delivery, and an estimation of multilevel, random-intercept, logit models predicting the likelihood of paying for delivery at any public or private facility. With respect to equity, the analysis examined the gap in the use of maternal health services by poor and nonpoor women in villages with and without a voucher client in the five years preceding the 2010-11 survey. The impact of the program on reducing inequity was examined by performing a simple comparison of the difference in the proportions of poor and nonpoor women using the services in villages with and without a voucher client, and an estimation of multilevel random-intercept models.
The multilevel logit models included interaction terms between the survey year and whether a voucher client was resident in the village at follow-up. The models control for maternal age at birth of the most recent child, level of education, marital status, place and duration of residence, religious affiliation, poverty status, and the number of children born at any time (parity).
The basic form of the multilevel, random-intercept, logit model with interaction terms is given by
where X1 is the indicator for the period of birth occurrence, X2 is the indicator for exposure to the voucher program, and Xi is the vector of the control variables in the model for birth i from village j in parish k. The parameter α0 represents the likelihood of the outcome for nonexposed individuals at baseline, α1 is the difference in the outcomes for nonexposed individuals over time, α2 is the difference in outcomes between exposed and nonexposed individuals at baseline, α3 is the difference in the changes in outcomes between exposed and nonexposed individuals over time (i.e., the difference-in-differences estimate); βi is the vector of parameters for the control variables in the model, and jk are the unobserved characteristics of individuals from the same village and parish that might be correlated with the outcome.
A key assumption of the difference-in-differences estimation is that preexisting trends between intervention and comparison groups are similar. Table 1 
<<A>>Results
The following section describes aspects of program performance and study outcomes including the uptake of different voucher services among the targeted beneficiaries, reproductive health knowledge among the study respondents, voucher-subsidized health care use among the study respondents; costs of service and program management, survey respondents' out-of-pocket costs;
poverty-targeting effectiveness, and differences in quality of care at facilities in the control and intervention study arms. Although 85 percent of the HealthyBaby vouchers sold were redeemed for one ANC visit, only 18 percent were redeemed for at least four ANC visits (figure 1). ), which is lower than the 47 percent of women reported nationally to have received four or more ANC visits, according to the 2011 DHS (Uganda DHS 2011, 45 ). In addition, over a third of the women who purchased the vouchers did not use them for labor and delivery services for reasons such as long distance to health facilities and transport difficulties.
Among women who participated in the 2010-11 household follow-up survey, 22 percent had used the HealthyBaby voucher. Within the survey population, the proportion of women who had used the voucher was significantly higher among those from the poorest and poorer wealth quintiles, compared with those from the middle, richer, and richest quintiles (P <0.01 in all cases; see Note: Percentages may not sum to 100 in some cases because of rounding. <<B>>Health Service Utilization
The net increase in private facility deliveries among women who had used the HealthyBaby voucher was greater than the reduction in public facility deliveries or home births (table 4) (table 4) . Although an increase in private facility births also occurred among women who had never used the voucher, the increase was modest-from 18 percent before the program began to 28 percent after the program began-representing an increase of 10 percentage points. This difference-in-differences estimate of 16 percentage points between voucher and nonvoucher users is statistically significant, with an odds ratio of 2.2 (1.3-3.8).
Further, results from the multilevel logit model show that reductions in public health facility delivery and home-based births were significantly higher among voucher respondents compared with nonvoucher respondents. The significant increase in private facility births and similar reductions in home-based births among voucher respondents compared with nonvoucher respondents are further indications that the program improved access to facility delivery. However, no significant difference was seen in changes in the use of PNC, or attending four or more ANC visits between voucher and nonvoucher respondents. financial years (Mazzilli 2011) . The average reimbursement cost for a normal delivery over the three-year period (2008-11) was $18, whereas that of a complicated delivery was $87.
Reimbursement costs declined between mid-2010 and early 2011 (between arrows 2 and 3 in figure 3 ) due to the suspension of voucher sales (Mazzilli 2011 ).
--
Source: Mazzilli 2011.
The program management cost of the HealthyBaby voucher service was initially higher than that of service reimbursement to health facility deliveries. (table 5) . The difference-in-differences estimate from the multilevel logit model was not statistically significant.
<<B>>Socioeconomic Inequities A difference of 11 percentage points was seen between births to poor mothers and births to nonpoor mothers who made four or more ANC visits in villages with a voucher client at follow-up (table   6 ). In villages with no voucher client, a difference of 15 percentage points was seen. Although the gap was greater between poor and nonpoor women in villages without a voucher client compared with villages with such a client, the difference-in-differences estimate from the multilevel logit model was not statistically significant.
The results further show that the proportion of births to poor women who were delivered at a private facility was greater in villages with a voucher client compared with villages with no voucher client (table 6). The inclusion of wealth quintiles in the multivariate model was one attempt to control for different distributions in poverty levels in voucher and nonvoucher villages.
Nonetheless, the difference in the proportion of births delivered by poor and nonpoor women at a private facility was greater by 7 percentage points in villages with a voucher client compared with villages with no voucher client. The difference-in-differences estimate from the multilevel logit model was, however, not statistically significant. A similar pattern was noted for births to mothers who received PNC. Based on multilevel logit models with interaction terms; 95 percent confidence intervals are in parentheses (*P <0.05).
<<B>>Quality of Care
Anecdotal evidence suggested that the SPs used income generated from the HealthyBaby voucher program to upgrade facilities and improve service provision. These improvements included the opening of a maternity ward, hiring of additional staff, improving equipment, and bringing volunteers onto the payroll. However, results from observations of CPIs (based on the quality-ofcare model of structure, process, and outcome of care) showed that although voucher facilities performed better in terms of adequately creating a rapport with clients (e.g., greeting clients and ensuring privacy and confidentiality) during ANC consultations compared with nonvoucher facilities, no significant difference was seen in the proportion of SPs that adequately took into account the general or medical history of clients. Similarly, no significant difference was seen in the proportion of SPs from voucher and nonvoucher facilities that adequately created a rapport or took into account the general history of PNC clients (table 7) . * Difference between voucher and nonvoucher facilities is statistically significant at 5 percent.
For each indicator, percentages refer to the proportions of consultations at which the SP performed all the itemized tasks.
The results from the observations of CPIs further show that significantly higher proportions of SPs from voucher facilities conducted most of the clinical examinations for ANC and PNC clients compared with their counterparts at nonvoucher facilities (table 8) .
32 Table 8 Note: Differences between voucher and nonvoucher facilities are significant at *P <0.05, **P <0.01. Abbreviation n.a. = not applicable.
Among women who participated in the 2010-11 household survey, nearly all (98 percent)
of those who had ever used the HealthyBaby voucher indicated they would recommend its use to a friend. Their most commonly cited reasons included the fact that (1) it offers free, cheap, or affordable services, (2) it is good for or helps poor pregnant women access relevant services, and (3) it enables women to receive good quality or prompt service. Among the 2 percent who indicated they would not recommend the use of a voucher to a friend, the major reasons were (1) poor quality services, including rude, untrained, or uncaring SPs; (2) lack of drugs and unavailability of some services; (3) double payment for services; and (4) distance to accredited facility.
In terms of workload, an independent study using semistructured interviews with SPs showed that nearly all (98 percent) of those from voucher facilities reported an increase in the number of clients during the year preceding the interview date, as compared with 30 percent of SPs from nonvoucher facilities (Brody et al. 2015) . This, however, had varied consequences. On the one hand, some SPs reported increased revenue as a result of increased workload, which, in turn, enabled them to retain or hire more staff and improve facility infrastructure. Other SPs 33 reported gaining more experience and improving their skills as a result of the increased number of clients. On the other hand, 30 percent of the SPs complained of overwork from caring for two or three times more clients than they had previously cared for (Brody et al. 2015) .
With respect to job satisfaction, no significant difference was seen in the mean job satisfaction score reported by SPs from voucher and nonvoucher facilities, suggesting that the staff at voucher facilities were not significantly overworked (mean score of 23.1 and 21.6, respectively;
Brody, Irige, and Bellows 2015). However, among higher and midlevel SPs (proprietors, administrators, and departmental managers), job satisfaction was significantly higher at voucher facilities compared with nonvoucher facilities (Brody, Irige, and Bellows 2015) . Moreover, in voucher facilities, job satisfaction was significantly higher among higher-level and midlevel SPs than among lower-level SPs such as nurses, nursing assistants, and laboratory assistants (Brody, Irige, and Bellows 2015) .
Despite the many positive outcomes of the RHVP and the improvement in general-as expected-the sample size limited the ability to identify significant differences in changes in the gap between poor and nonpoor women making four or more ANC visits, delivering at a private facility, or receiving PNC among women in villages with a voucher client compared with villages with no voucher client. Further, no significant differences were seen between voucher and nonvoucher facilities with respect to certain clinical aspects of quality of care, perhaps because SPs lacked regular training or incentive to update skills. In addition, a number of challenges were identified by the IVEA. As of the end of 2010, the IVEA found challenges existed regarding regular training of SPs, quality of services in some facilities, compliance with the frequency and format of reporting by facilities, and administration of the audit trails generated by the claimsprocessing database management system (IVEA 2010). However, the VMA had addressed some of these challenges by the beginning of 2012, including improving the verification and claims processes and ensuring that contracted health facilities meet performance standards (IVEA 2012).
In addition, given that there was no random assignment of sites to the voucher program, differences between voucher and nonvoucher sites could be due to unobserved differences in characteristics between the sites that could bias the estimated effect of the program.
<<A>>Conclusion
One of the major findings of this study is that the voucher program accelerated a shift from home to facility deliveries among voucher clients, as compared with nonvoucher clients, and was sufficiently large to have significantly contributed to population-level reductions in the likelihood of paying out-of-pocket for deliveries in private health facilities. In particular, significant reductions were seen between 2008 and 2010-11 in the likelihood of paying out-of-pocket for private facility births in villages with a resident voucher client, as opposed to villages with no voucher client in residence. The voucher program also led to improvements in certain aspects of quality of care, such as the opening of a maternity ward, hiring of additional staff, and upgrading equipment.
The second major finding of the evaluation is that a significantly higher proportion of women from the poorest households used the HealthyBaby vouchers, compared with those from better-off households. This is an indication of the program's success in targeting the poor.
Nonetheless, a fraction of women from the better-off households also used the vouchers, suggesting the need for strengthening the targeting mechanisms. The finding might, however, be influenced by the measure of poverty used-that is, the household wealth index rather than the actual criterion used by the VMA to identify beneficiaries. Given the imperfect overlap in measurement, the household wealth index could either include or exclude women who would have qualified based on the VMA poverty grading tool used to identify beneficiaries. However, the VMA poverty grading tool was not administered to survey respondents. Had this been done, it could have helped determine the extent to which the two measures overlap.
To accelerate progress toward UHC in Uganda, much greater service uptake among the disadvantaged and poor is needed as well as substantial improvements in quality of care. Voucher programs could accelerate uptake of maternal health care among "new users," who would not otherwise have sought care. Voucher reimbursements to facilities have the potential to improve quality of care, particularly in infrastructure and facility physical stock. However, the program must continue to innovate and seek efficiency gains as more facilities are contracted and the volume of clients expands.
It is worth considering how the maternal health care voucher is nested within the health system. There are approximately 1.3 million births a year in Uganda and, among the bottom 40 percent of the population, a significant majority of the deliveries takes place at home, far from any skilled attendant or emergency obstetric care. If the voucher program is scaled nationally, it must address demand and supply side issues. On the demand side, its focus ought to be on reaching the poor "new user" who has a high probability of a home birth. On the supply side, the program ought 35 to find an appropriate mechanism to contract public facilities to improve the geographic coverage and direct reimbursements to public facilities that are serving voucher beneficiaries.
The voucher strategy serves as an instrument to cover poor, informal-sector households with a minimum package that is time delimited and less expensive than a full insurance package (a key recommendation in a recent report : Bitran 2014) . Covering the informal sector is a challenge to policy makers who want to ensure disadvantaged populations are receiving the best available services while also avoiding costly packages that may not be affordable over the medium term.
Depending on the content of the service package, voucher programs can serve as a compromise between providing a full, demand-side finance package of inpatient and outpatient services versus a supply-side approach that may neglect to prioritize services to the poorest of society. Note: The number of observations is shown, which is different from the number of facilities. More than one observation of CPIs was made at the same facility. Percentages may not sum to 100 because of rounding. NGO = nongovernmental organization.
43 Note: Percentages may not sum to 100 because of rounding.
1
The maternal mortality ratio is estimated at 435 deaths per 100,000 live births.
2
Details of the RHAP are available at www.worldbank.org/population.
3
The VCBDs were selected from their respective communities and trained to use the poverty grading tool to identify and sell vouchers to poor women. They also educated and encouraged women to seek delivery services at the health facilities using the vouchers.
